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Preface
AUTOMATA 2009 is the ﬁfteenth workshop in a series of homonimous events
established in 1995 by members of the Working Group 1.5, subordinated to the Tech-
nical Committee 1: Foundations of Computer Science, of the International Federa-
tion for Information Processing (IFIP). The original Working Group 1.5 (WG 1.5),
denominated Cellular Automata and Machines, was dissolved in early 2004, and
during the last couple of years, discussions within the group led to the extension of
its original scope, from cellular automata to more general discrete complex systems.
In 2008 the WG 1.5 was oﬃcially reestablished, and AUTOMATA 2009 will host
its ﬁrst annual meeting in the renewed, updated phase of the group, now denomi-
nated Cellular Automata and Discrete Complex Systems, with the attributions:
• To establish and maintain a permanent, international, multidisciplinary forum
for the collaboration of researchers in the ﬁelds of Cellular Automata (CAs) and
Discrete Complex Systems (DCS).
• To provide a platform for presenting and discussing new ideas and results.
• To support the development of theory and applications of CAs and DCS (e.g.
parallel computing, physics, biology, and others) as long as fundamental aspects
and their relations are concerned.
• To identify and study within inter- and multidisciplinary contexts, the important
fundamental aspects, concepts and problems concerning CAs and DCS.
As such, AUTOMATA 2009 opened up to all fundamental aspects of cellu-
lar automata and discrete complex systems, including: dynamics; algebraic aspects;
complexity issues; emergent properties; formal language processing; models of paral-
lelism and distributed systems; phenomenological descriptions; scientiﬁc modeling;
and practical applications.
The workshop had 38 submissions, out of which 13 are represented here, cover-
ing three forms of discrete dynamical systems, multi-agent systems, sandpiles, and
variations of cellular automata, with a clear emphasis on the latter. Three of the
papers discuss CA based applications (in pattern classiﬁcation, dynamics of social
networks and environmental modelling), two represent conceptual developments on
the computational ability of CAs, another is based on the dynamical behavior of
a cellular multi-agent system, and the remaining seven papers constitute theoreti-
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cal advancements on various fronts, namely, relations between standard and fuzzy
CAs, CAs in the hyperbolic plane, and characterisation of discrete dynamical sys-
tems (mostly in CAs but also in a sandpile).
Further to the papers represented here, 13 work-in-progress and/or exploratory
papers have also been accepted for shorter presentations (as below), thus forming
an even richer sample of the state-of-art advances in discrete dynamical systems.
The workshop also counted on six distinguished invited speakers: Eric Goles: Uni-
versidad Adolfo Iba´n˜ez, Chile; Jarkko Kari (on a Tutorial): University of Turku,
Finland; Leon Chua: University of California, Berkeley, USA; Martin Kutrib: Uni-
versita¨t Gießen, Germany; Stephen Wolfram (in videoconference): Wolfram Re-
search, USA; and Vincent Blondel: Universite´ Catholique de Louvain, Belgium.
Short Papers
• Andre Stauﬀer and Joel Rossier. CA based self-testing and self-organizing con-
ﬁgurable circuits
• Burton Voorhees. Analysis of binary valued cylindrical cellular Automata using
roots of unity
• Kohji Tomita and Haruhisa Kurokawa. Reversibility in graph-rewriting automata
• Christopher Auer, Patrick Wu¨chner and Hermann de Meer. Target-oriented self-
structuring in classifying cellular automata
• Leonardo Tavares, Douglas Vieira, Rodney Saldanha and Walmir Caminhas. Sim-
ulating car accidents with cellular automata traﬃc ﬂow model
• Michal Seredynski, Romuald Kotowski and Pascal Bouvry. Collective behaviour
in spatio-temporally generalized Prisoner’s Dilemma
• Miroslaw Szaban and Franciszek Seredynski. How to design secure S-boxes based
on 1D cellular automata
• Silvio Capobianco. Some notes on Besicovitch and Weyl distances over higher-
dimensional conﬁgurations
• Kenichi Morita. Simulating reversible Turing machines by 1-dimensional re-
versible cellular automata
• Eric Goles, Pierre Guillon and Ivan Rapaport. Traced communication complexity
of cellular automata
• Egor Dolzhenko and Natasha Jonoska. CA-generated two-dimensional languages
• Angelo Schranko and Pedro P.B. de Oliveira. Derivation of one-dimensional,
reversible, number- conserving cellular automata rules
• Jan Baetens and Bernard De Baets. Towards spatial irregularity in cellular au-
tomata
It is our satisfaction to acknowledge and thank the eﬀorts of the following in-
ternational Programme Committee, additional referees, and the institutions that
provided the support and means for the
• Alejandro Maass (CL) - University of Chile
• Andreas Deutsch (DE) - Dresden University of Technology
• Andy Adamatzky (UK) - University of the West of England
• Anna Lawniczak (CA) - University of Guelph
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• Burton Voorhees (CA) - Athabasca University
• Bruno Durand (FR) - University of Provence
• Danuta Makowiec (PL) - Gdansk University
• Enrico Formenti (FR) - University of Nice-Sophia Antipolis
• Ferdinand Peper (JP) - Nat. Ins. of Information and Communication Technology
• Georgios Sirakoulis (GR) - Democritus University of Thrace
• Gianpiero Cattaneo (IT) - University of Milano-Bicocca
• Henryk Fuks´ (CA) - Brock University
• Hiroshi Umeo (JP) - University of Osaka Electro-Communication
• Jarkko Kari (FI; co-chair) - University of Turku
• Juan Carlos Seck (MX) - Autonomous University of Hidalgo State
• Kenichi Morita (JP) - Hiroshima University
• Klaus Sutner (USA) - Carnegie Mellon University
• Laurent Vuillon (FR) - University of Savoie
• Marco Tomassini (CH) - University of Lausanne
• Martin Kutrib (DE) - University of Gießen
• Maurice Margenstern (FR) - University of Metz
• Nazim Fate`s (FR) LORIA: Lorrain Laboratory for Research in Informatics
• Nicolas Ollinger (FR) - University of Provence
• Pedro de Oliveira (BR; co-chair) - Mackenzie Presbyterian University
• Peter Sloot (NL) - University of Amsterdam
• Pradipta Maji (IN) - Indian Statistical Institute
• Stefania Bandini (IT) - University of Milano-Bicocca
• Thomas Worsch (DE) - University of Karlsruhe
Additional referees: Alberto Dennunzio, Pierre Guillon, Katsunobu Imai, Chuzo
Iwamoto, Tyll Kru¨ger, Benoˆıt Masson, Gae´tan Richard, Andrei Romashchenko,
Gustavo Sibona, Bruno Di Stefano and Siamak Taati.
Organisation: Universidade Presbiteriana Mackenzie, So Paulo, Brazil
Under the auspices of: IFIP - International Federation for Information Process-
ing
Sponsorship: Fundo Mackenzie de Pesquisa (MackPesquisa), IFIP, Fibraforte En-
genharia, SIA Informa´tica, Wolfram Research and NatComp
Support: Brazilian Computing Society (SBC), Brazilian Society for Applied and
Computational Mathematics (SBMAC) and FAPESP
Additional thanks: Michael Mislove (for ENTCS), Mike Hinchey (for IFIP), Ro-
drigo Freitas (for his valuable editing help), and the other members of the or-
ganisation committee (Luciano Silva, Leandro de Castro, Mauricio Marengoni,
Daniel Arndt and Angelo Schranko), for their overall support.
Finally, our sincere thankfulness and deepest respect, to the authors of all sub-
mitted papers.
Pedro P.B. de Oliveira
Jarkko Kari
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